SUMMARY Fifty two children in whom coeliac disease was confirmed by persistent enteropathy while they were taking gluten were monitored to assess the effects of compliance with a gluten free diet (GFD). Between the ages of 17-8 and 18-5 years height (in 45 patients followed up for a mean of 14*9 years) and weight (in 43 followed up for a mean of 15-2 years) were significantly lower in those complying poorly with a GFD compared with those complying well. Of the 37 patients still attending the clinic after a mean of 25 years, having been followed up for a mean of 18-4 years, 16 who had complied well with the diet had normal or only slightly abnormal mucosal morphology whereas all 10 who had not complied had abnormal morphology. In these 10 lactase, sucrase, and alkaline phosphatase activities were significantly less than values in those who complied well. Mucosal sucrase and alkaline phosphatase activities in those who complied well were no different from those in a control population, whereas lactase activity was significantly lower. It is concluded that failure to comply with a GFD during childhood results in decreased adult stature and in persisting active enteropathy with depressed brush border enzyme activity.
Sheldon reviewed 57 young adults who had been diagnosed as having coeliac disease in childhood and found that six were stunted'; there had, however, been a delay of at least seven years before diagnosis. Of the 57, 13 had had a clinical relapse, and 19 had low serum folate and 11 low serum iron concentrations. The initial diagnosis had been made without intestinal biopsy. Young and Pringle from a series of 110 children regarded as having coeliac disease, followed up 44 for between eight and 19 years2; 11 out of 20 receiving a strict gluten free diet (GFD), six out of 16 receiving a partial GFD, and only one out of eight receiving a normal diet were above the 50th height centile, and five receiving a normal diet were below the 3rd centile. No initial biopsy was done in 13 of the 110, and in the 44 followed up for some years repeat biopsies were not done, progress being assessed by anthropometric and clinical criteria.
We followed up a group of 52 children for a mean of 18-4 years to see if there was an association between their growth, general health, mucosal morphology, and enzymology and their compliance with a GFD. We believe that this is the first study in which the initial diagnosis was confirmed in all cases by the finding of persisting gluten enteropathy and in which serial biopsies were performed.
Patients and methods
We studied 52 children, 47 of whom had taken part in a previous study;3 the mean age at diagnosis was 3-3 years (range 6 months to 12 years). The children comprised 32 girls and 20 boys; because there was no difference between the sexes in either compliance with diet or outcome the results were combined. In 42 children persisting gluten intolerance was confirmed by mucosal relapse on return to a normal diet; 10, whose dietary compliance was poor, were regarded as having persisting gluten intolerance because active mucosal enteropathy was found after a mean of five years' treatment. Intestinal biopsy samples were taken with Crosby or Watson capsules, morphological appearances being graded 0 to 114 (0 = normal and I = slight, It = moderate, and III = severe villous aplasia); grades II and III were regarded as diagnostic of active coeliac disease. Mucosal enzymes were assayed as previously described. Throughout the study the appearances on dissecting microscopy and histological examination were graded by BMcN. Specimens were assessed in batches, by dissecting microscopy some days after the biopsy and histologically some weeks later, usually without any 706 Poor v good (illD: *p<00()2 -;-p<(l (Xi with a poor GFD there was little if any doubt because non-compliance was readily admitted and continued despite regular exhortations from both us and the family doctors.
At the time of diagnosis there were no significant differences in age at diagnosis, birth weight, weight, or height between those who subsequently differed in their dietary compliance. Until the last five years of the study oatmeal was allowed in the diet, but subsequently it was discouraged.
Student's t test was used to analyse data; analysis was then repeated with the Wilcoxon rank sum test, and no differences between the results obtained with the two tests were found.
Results
Height, measured between the ages of 17-8 and 18-5 years, was taken to represent final height and was recorded for 45 patients, who had been followed up for a mean of 14-9 years (range 8- phosphatase activities were all significantly lower in the 10 with a poor GFD compared with the 16 with a good GFD, those with a moderate GFD again occupying an intermediate position (Table 2) . Sucrase and alkaline phosphatase activities in those having a good GFD were not significantly different from those in controls, but lactase activity remained significantly less. In these 37 patients there were no significant differences in haemoglobin, serum iron, or red cell folate concentrations between the three dietary groups.
Discussion
Failure to adhere to a GFD retards growth and results in decreased adult stature. It also results in persisting active enteropathy in the upper intestine with decreased activity of those brush border enzymes that were assayed. We believe that patients with such active enteropathy will sooner or later suffer from further effects of chronic malabsorption, particularly mineral and vitamin deficiencies, and there may be possible adverse effects on fertility in women.
It is disappointing that compliance in adhering to a GFD was poor in so many cases and that as many as 15 out of 52 patients eventually stopped attending the clinic. In this part of the country coeliac disease has been given a lot of publicity in the media and there is an active branch of the Irish Coeliac Society, so we presume that dietary non-compliance is due to the natural rebellion of teenagers and young adults against a restriction on their behaviour whose basis they will not accept. The most important question in the long term is whether adherence to a GFD will reduce or minimise the risk of early death and gut malignancy, or both. Among 547 patients with coeliac disease attending this centre 44 have died at a mean age of 56&3 years, 23 of them from malignant disease of the gut at a mean age of 57 5 years. There is no evidence so far about whether a GFD reduces these risks, but it has been our policy to inform children who are reaching a responsible age about them. Even though we cannot definitely assure them that keeping to a GFD will ensure a normal life span, we can be certain about the adverse effects of non-compliance on growth and almost certain about effects on future health.
The failure of lactase activity to return to normal in patients receiving a good GFD is something we have previously reported7 and has also been found by other groups. Possibly lactase is more readily suppressed by gliadin than sucrase and alkaline phosphatase, and its failure to return to normal activity may be due to small amounts of gliadin in a 'good' GFD. One study proposed that a strict GFD did lead to normal lactase activity because the measurements, though lower than in controls, were not significantly so.8 There is also some evidence that lactase activity in first degree relatives of patients with coeliac disease is lower than that in a control population.9
Since the paper was submitted, four of the 15 who had stopped attending returned for review. All said that they were keeping to strict gluten free diets. At a mean age of 27-5 years, having been followed up for a mean of 22-7 years, their mean height centile was 74. Biopsies have not yet been done.
